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S200, the largest solid n^rket booster in 


The L\TV13 is confipired with two stiep-on. boosteis [SZOO], eatdi oanyiiifi about 
200 tous of HTFB baied soiUiJ propeUant Thfi veMcle talces off ivilh the slmiiltaueous 
ipni -tnn of both, the boosfars, winch bum fcr about 130 SBCoads^ and. sepamta at 
149.3 The S200 is tha third bi^eet sohd. hco&ter of any Saunch vahicle in 

actiTTS samcpr fifter the solid rocket brjosterS' of Space Shuttle and Aiiajie-5= 

The maiden feet of the S200 motor is scliediiled to talo? place at the BC test 
facility of Vehicle Assemljly and Static Test Facilities [VAST) at Satish Ghawau 
Space Centre (EDSC) SHAE on Jaiiujar>' 24, 2010. 

S2W Motor fiHuih 

The S200 motor, wbioh is formed of three segmentsj consists 
of four major cociponents, ^rlz., motor case, propellanl, igniter, 
and flex noznls with thnial Ti'sctoi contxcl eystann 

The solid propellant, which is e8ime as that of the PSLV/GSLV 
booaters, is- HTPB based, system with &6^ of solid loading. While 
the head-end segment oeuries 27-It of propellant, the nozzle- 
end and the middle segments are Loaded with 32.2It and 97.331 
respectively. All the three segments are praduced at the world 
class Solid PropsLIant Planl [SPP). which was TBCsntly set up at 
SDSC SHAR svith all the stafe-of-ths-art facilitiss. 

Ij^aller 

The motor is ignited with a hi^ caliber pyrogen igniter (sinLtlar to that of S139 
motor], which in tum is sat off by a sflcondary-add-on-pyrogea Lgaitar. Boostsi 
chaj^e L3f the secondaiy,' igniter is triggered througb an ignition traSn compTising of 
two safe/arm units fior redundancy), explosive transfer assemblies, interconnecting 
manifolds, and through bulkhead initiators assembled to the seoondaiy^ igniter 
head end. The igniter is realised, and qualified by VSSC. 


/ofrrf for 
stgnwfts 



S200 Motor Spcc^catians 


^OvDcaU lengfli fm] - 21.8 

* Max. did., [mm) - 32QO 

* SIdif rfifl (mm] - 3270 

* Fiopeliant mass (t] - 207 

* Masi ratio - 0 .S 9 

* Fl«t tosElfl vaclaitQE capttflia' - +7.0" 

(la mauJtaal ndBae) 

* ?^LLinbET cf Mi^UIDCltE - 3 

* Thrust tiine ckirve - M type 


* FNC ayefem - EUcUo-hydrsulic 
system with blow 
dofwn power pack 


5200 Motor Fcjfonnancc 


(T^oiuittof) 

Bum time fs) -lOa.S 

Action time |s) -127.7 

Max. pressure fMF^) -6.392 

Actiou time avg. ft. [MPa] - 3.990 

FhressuTe inlegral - BOS. i7 

Max. Sea Level (SL] thruet [kN)- & IE 1.3 
Average SL thmst (kN) - 3579,2 

Vac. Specific impulse [lap] (b| - 274.h 
SL Isp [s] -227.0 

SL [sp [N-^%) - 2226.1 

Total SL. lap [MN-a] - 400.217 
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fVopef/cnif P!raperf/ea 


Puiumelei IhPiief 

flfwhonirn/ 

Deauity l^o;) -1.765+0.005 

TeDEdlB BtTBDgllb (ksc) - 7.0 Iminl 
EkinB^[]aatiiiax.3liEBi 1^] -3i5.(iimi| 
hiitijal modnluB (kac] -54^10 
Hatdnwt iSltwe Ifll] -70 + 5 

renaih boad st»ii^ (Isas] - 7 .D[![iiiiL] lar 

Culur« 


m tlie piTspelioDt 

F^eI strength, [kgi'cm] - 0.5 [mui.) 


PrediiTted rorfannanco 






























Flex Xozzte 



The Qbx nBzzls ]iaa c^iiitaijjed dirBi;gBnt witli bu bibb 
ratio of 12.1. NoizIb vectoring i.s achieved bv electro- 
hy4r?iulic sei%'o actnatorEf, u'itli mmiintim 3Dl capability" in 
pitch, aiidyau’ exes operated in blow down mode by stored 
Mitrogen gas and oil. The stage has a flared has a shroud, 
which hotises the acluatioti system and also supports the 
vehicle on mobile launch pedestal. 

The flex nozzle with the tlimst veolor control ey-stera is 
developedr realised and qunlifLed 1^' S200 Pioiecl with the 
eupport from variouE- divisiDna of VSSC ^ SDSC SH.AE. 

Ob^ccfivrs of sfaiic teat 

To evaluate the ballistic perfomiance of the motoi and 
motor raBS ir.Biilatiou Bystsm. and to qualify'the hardware 
UTidar motor operating environments. 

A* To evaluate the peiformance oi the flex, nozzle. 

^ To qnalift'' the fle>: nozrfe control syetem for 
the specifled duty cycle. 

To evaluate ignition system peTfomrance. 

A* To dem-cnjsli'ate the adequacy of motoi 
interfacaa. 

+ To aEses-s the eIo^ occuiiiuiatiG'ii in hoiizontcd 
mode. 

^ To study the pressure & thrust osciUationSr if 
any, during ths operatijou oJ tlie rnotoL 

To dBmonsIratB the pBifanuance of atrap-an 
themial boot und ahnoul under static test 
cuvironmciit. 

^ To assess the acO'Ustics level at various 
distance.s k orientation from nozzle exit. 

Test Stcjiid .iVfacrfureiiKent si^arem 

The special purpose six component (SC) test fscility'. 
which was originally set up for conduoting the static tests 
on PS-1 brKJ-stcr (of PSLV and also GSL^T during lO&Os. 
has been aLigmaated to nueBL the stalic teat requn'Bmencs 
of S2D0 me tor. 

The refiflctorv flooring of the test facility' tvaa extaisded 
for an area of 500 sq, m. The merlon was strengthened 
and extended, New nictorised mobile shelters and sliding 
doors were provided. A soxsliisticated self propelled mvit 
(SPUj of 400 t capacity was procured fur transport at ion,' 
handling of niotcr,'segments et SPP Solid Stage Assembly 
Buildmg (SSABi and BC Test Bed.. The tcsi stand has 
prevision to measure the forcee and moments along the 
three ntatually petpendicnlao' ao:eE. It was qualified hy 
mounting a dummy motor simtilatiiig the weight and 
iHmenslons oi the 5200 motor 

Tht calihmJtion of the test stand system was carried out 
simulating the B.xpected forcBB along axial, yaw and pitch 
direotions. The instrumentation and measnremenl systems 
have been quohfied by on c-vlLaustivc T & E progromLne. 
ClDEedl CircLiit TBlevision and high speed mui'ie cameras 
cover the total test. 


Fosr Fire fAtrngujs/ifijg S.i'steji'i 

After tliB motor burr.-DLit. the exposed insulatior. \^’ilil 
continue to bum for some more time. Qnenohing this 
is essential for evaluating the eaosiem rate of instilation 
hner and thermal boot. 1000 leg O'f halon is injected into 
the motor through the nozzle-end for quenching the pcst- 
test burning. Subsequently, another SCM- lit- of water is 
also injected into the motor througli a specially designed 
common LnjcctiDii system to cool die molten slag CDlleclcd 
in the moEar chambar TLii-s praventE ohanlng of tha 
remaining insulation. 
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FLEX NOZZLE 



A - CoMferjicitf A 

a - FJc.mMt hiiibnL¥!u.'jnftl|r 

C - 

li -< IUrt'TKtfm ft>rf-t>inS lubm-wuiMv 
F ^ Wiw^mf a^-ra^xuhufvmlity 

SJM MOTOR FLEX NQZILE- Eyj^tOnED WiFlV 




Specj/jciof wjis o/ jVchK/e 


Fit\ N^zzU CowtroV Sysrem 

Typa: Sabmeiged flex nozzle ivith cuntoiired dh-ei]gent. 

Tvpe : Dual plane Flex Nozzle Control, usiirg 2 Noi. of 

Consists of S &iiba£sombli« 

s; 

ElecEio HyiSramlic servo actuators 

Tttraat DiamBler (mm] : 

asB 

[45° away from C -) 




Vectoring capabilily 


Area ratio 1 

12..1 

in aotnaticn plane 

i 5.5* 

Submergeuce (^) ^ 

30 

Slew rate 

10°/a 



Moment arm 

Irbin 

OvOTaU Length [mm) : 

3474 

Actuator Load capacity 


Vactoriug CapabJitj" ] 

(in. leaulianl plane] 

[mm. at 205 baxj 

204 KN 


±5.5^ (in Bctuetdon plane] 

Actuator Stroke (lotel] 

320 mm ( + 175.5/-144.5) 

FJex Nozzle Torque 


Pbiver pack 

Hydro pneumatic pieton 

at 5.50. kN-m [Kgf.m) : 

3Bg.a (^7400) 


t^'pe in blmv down mcxie 

Momenl Arm [mnaj : 

1500 

Control Electronics 

Dual redlimdant with FDI logic 



COATTIUBIjTTjVG agejvcjes 


Sraiem 

jl^eiicy 

Syaism 

Ajfcn^ 

S200 Motcif t Stage Dsagn 

saoo Frisjact, SMC, LVM3 

Ignition S}^em i 

SOG, PEG. SMC, CSTG, CPSD, 

EPCA. QKPG, MME, QRMG 

MotrTrCaEe 

3200 PrcriBd, SMC, SATG, MME, 



QRMG. LVM3 

PNC System ; 

G,45G, SATG, AVM, MMS, SR, 

L\'M3. EBCDhIPSC 

Propellant Syateui 

SMG, 5200 PmjecL STAC, SPR 
SPROB, QRG, KPP, PCM, QRPG, 
LVM3, AFEP 

Strap-on baBed Shroud : 

SDEj S300 Pri>jeH3t, L\'M3, 

MME, QRMG 



Strap-on HiMmal SiiTDud l 

I3i^M3, SATG, MME, ER 

nror Nozde 

S2X]0 Prc]iecij SMC, 5TAG^ 



FRG, CSTGh MN4E, QRMG, 

Iiltnip-on 'i'hemiaJ Umt 

liTvR, AHTG, ABSG, QRPG 


QRPG, ABSG, OCQG, CPSD, 

Trinl-Acibualicin. Test 

VAST, C'lSG, S.2Q0 Pbnject. 


SPROB, QKFG, RPR PCM 


L™3. SR, QEG, MVIT, LSSE RO 

FlBDt SHlTlex Nosia 

PEG, S30D Frojact. CA3G, 

Motor Aessnibly £: Tbeling : 

VAST, RO, SPf, QRG, AVW, SE, 

System TertLug 

MVIX SR. SSCD/LP5C, 


MVTT.PCM 


LVM3, MMB, 5FD 

PinpniiTl ManageiTLcaii 

S2'D0 PrajE£;.t, LVM3 
















Production and assomhty of 8200 motor segmonts and subsystems 



\fotor cnse pr^parczliorr af 

SFF 



Propsilani shim' 



SpgiriPijf^ftir prGp9iiant 
casimg 



.VdssiW (T-sseim^fJT' 



Qss9ii\hh 



TiJiing iha nssBmbiod Jiioior 



Radip^phic inspection of the assembled iri^jfior of SPP 



jVairJr fFsxsenl 



i^ctzzle Assembh' I'^f-DiJuJe -Jj 



Flax seaJ n'orfonji^ 



.V-DzzVc iz; f Fed 



S'osEie tnal Qrftiafton iesi 


IlHj]giiedi:iK£f_[)ejb^^eif Lviiric nJuiLtiySr fl'iuj'zACkui] O^ti. niaiixi: Ttc/iiucaSP/mtaffophyPicilit}: SaiSibDhirtin ^xictCtntKSKiH, Siit.tinkatci-SS^l^i. Jcjiixiiry iOlii 














































iTcw of the ^€3(Dr on the irsi' besl 


























